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Microstructure evolvement regularity of TC17 titanium alloy in
hot deformation

XU Bin', WANG Xiao-yin', ZHOU Jian-hua', WANG Kai-xuan’, ZENG Wei-dong®

(1. Special Steel Branch, Baoshan Steel Co., Ltd., Shanghai 200940, China;
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Abstract: In order to disclosure the influence of deformation temperature and deformation degree on S preforming
acicular structure, small pie isothermal compressing test with different strain levels from 20% to 80% was carried out at
four different temperatures ranging from 800 to 860 . The results show that deformation degree is the key factor which
influences the spheroidization of TC17 alloy. When the deformation rate is 40%—60%, lamellar structure of o phase is
broken by the shear force and dynamic recrystallization takes place. When the deformation rate is higher than 60%, the
spheroidization is effective. In the tempeature range of 800—860 , the higher the temperature, the better the
spheroidization.
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Fig.1 Photo of TC17 titanium alloy bar

1 TCI17
Table 1  Composition of TC17 titanium alloy (mass fraction,
)
Ti Al Cr Sn Zr Mo
Bal. 5.33 4.08 2.23 2.29 4.03
o Fe N H C Y
0.10 0.12 0.013  0.0010 0.01 0.005

2 TC17

Table 2 Mechanical properties of TC17 titanium alloy bar

Temperature/ op/MPa 09,/MPa 05/%
Room temperature 1150 1130 11
400 960 825 12
400 (100 h) 1200 1160 12
Temperature wl% Ag/]  Hardness, d/mm
Room temperature 45 20 3.28
400 42 - -
400 (100 h) 39 - -
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Fig.2 Photos of TC17 titanium alloys sampling for isothermal

compression at 860
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Fig.3 Schematic map of metallographic specimen sampling
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Fig.4 SEM images of isothermal compressed TC17 alloys with different deformation degrees at 800  : (a) 20%; (b) 40%; (c) 60%;
(d) 80%
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Fig.5 SEM images of isothermal compressed TC17 alloys with different deformation degrees at 820  : (a) 20%; (b) 40%; (c) 60%;
(d) 80%
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6 TCl7 840 SEM
Fig.6 SEM images of isothermal compressed TC17 alloys with different deformation degrees at 840  : (a) 20%; (b) 40%; (c) 60%;
(d) 80%
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7 TCI17 860 SEM
Fig.7 SEM images of isothermal compressed TC17 alloys with different deformation degrees at 860  : (a) 20%; (b) 40%; (c) 60%;
(d) 80%
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Strain Strain
Step 160 l 2.99 Step 320 l 1.96
. 2.00 I 1.34
1.01 0.730
0.0253 0.116
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l 417
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Fig.8 Finite element modeling of small pipe isothermal compression of TC17 alloy: (a) 20%; (b) 40%; (c) 60%; (d) 80%
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Table 3 Strain with different deformation degrees of TC17
alloy
Peformation Nominal Strain
degree/% strain Rim R2 Center
20 0.223  0.143561 0.300322 0.390 046
40 0.511  0.328389 0.647 734 0.674 281
60 0916  0.590613 1.079930 1.168 484
80 1.609  1.159306 1.784168 1.939 535
o 80%
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MARGOLIN ®
SEMIATIN P
o o 9
o
o
o/ o
alo

(a)
I
a
E—
(b)
9
Fig.9 Model of lamellar structure abscission: (a) Shear

deformation; (b) Subgrains formation
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Fig.10 Schematic map of relationship between wedging depth

of § phase and interfacial energy
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